Introduction
Stereotactic or ultrasonographically guided breast biopsy with large-core needles is a widely accepted alternative to needle-guided surgical biopsy in the diagnosis of pathologic breast lesions [1] . The use of stereotactic large-core needle breast biopsy (SLCNBB) is increasing, because the frequency of inadequate specimens is lower than in fineneedle aspiration (FNA), and it requires a less invasive procedure than open biopsy. At the same time SLCNBB can provide a more definitive diagnosis [2] .
There are many variables which could affect the amount of pain and discomfort experienced by the patient during biopsy, such as: duration of the procedure, type of breast tissue, underlying histology of the lesion, number of passes, depth of the biopsies and the operator performing the procedure [3] .
This prospective study was designed to evaluate the significance of these variables and their effect on women's perception of pain and discomfort during SLCNBB.
Materials and methods
One hundred and fifty consecutive patients, from out patients clinic, with a non-palpable suspicious mammographic lesion were included in this study. There were no exclusion criteria. Mean age is 57.6 years (range: 32.1-84.9). During a time span of 16 months all 150 patients were included.
Biopsies were taken using a prone stereotactic table (Lorad stereoguide; Hologic, Bedford, Mass., USA,) after local anesthesia with 5 ml lidocaine. Lesions were localised with use of a digital detector, included in the stereotactic table.
Radiological characteristics of the lesions were classified as microcalcifictions (97), masses (38) and masses with calcification (15).
The number of passes varied from three to nine. The depth of the biopsy varied from 11.6 mm to 63.8 mm. Depth (z-axis) of the lesion was calculated by the Lorad stereoguide computer. The diameter of the lesions had an average of 8 mm. We did not have to use clips because there was no total removal of the lesions.
We used a 14-gauge core needle, long throw (22 mm excursion) automated biopsy device with multiple passes (Biopsygun; C.R. Bard, Covington, Ga., USA). We used specially trained radiographers (five, all female) and radiologists (five, one female and four male) for the SLCNBB. We worked in teams of two radiographers and one radiologist during the procedure. The radiographers helped the patient to find the most comfortable position on the table. In case of mammographic microcalcifications, specimen radiography was carried out to identify the calcifications in the biopsy specimen.
A pathologist evaluated the histology of specimens. The radiologist collected data regarding the type of mammographic lesion, the type of breast tissue (complete involution of breast tissue, partly completed involution, dense tissue, very dense breast tissue), the biopsy procedure and the histological diagnosis. Written and oral information was given to the patient prior to the SLCNBB. Following their biopsy procedure, the patients were asked to complete a questionnaire (Fig. 1 ). All 150 patients completed the questionnaire. A fixed interval rating scale was used to score the pain experience and the discomfort.
Statistical analysis
Correlations with P values were computed by means of the Spearman method or general linear modeling where appropriate. The statistical analysis was performed with use of SAS ver. 9.1 software (SAS Corp., Carey, N.C., USA).
Questions were included about the duration of the procedure, discomfort in lying on a prone table, pain experienced in the neck and shoulders, pain experienced in the breast during biopsy, the role of the radiologist. Finally the patient was asked if she would undergo the same procedure if necessary.
Results
In Table 1 , the results are shown of pain in the breast during the procedure. Among the 150 biopsy procedures analysed, 31 patients had complete involution of breast tissue, 83 patients showed partly completed involution of breast tissue, 30 with dense tissue and six with very dense tissue. In Table 2 , the distribution of the type of breast tissue is given.
The type of breast tissue is correlated with the pain experienced from biopsy (P=0.0001). Patients with dense breast tissue experienced more pain than patient with complete involution of breast tissue.
Depth of the biopsy correlates with pain from biopsy (P= 0.0028). The duration of the procedure, the measured length of time, is not correlated with pain experienced from the biopsy.
In Table 3 , the results are shown of pain experienced in the neck and shoulder during the procedure. The painscores used in Tables 1 and 3 much to long long  as expected  short  2 pain in breast from biopsy  very painful  painful little painful no pain  3 pain in neck  very painful  painful little painful no pain  4 pain in shoulder  very painful  painful little painful no pain  5 role of the radiologist  excellent  good  sufficient  insufficient  6 There is a correlation between the number of passes and pain in the neck (P=0.0188) and shoulder (P=0.0366).
We extended our statistical general linear model to include;multivariate-type of breast tissue, depth of the biopsy and number of passes to 'predict' pain scores. Depicted in Table 4 are the beta (slope) parameters and P values. For the categorical variable "type of breast tissue" the beta parameter for the dense or very dense tissue can be interpreted as the average higher pain score in this category compared with women with complete or partly completed involution, corrected for biopsy depth and number of biopsies.
Normal breast tissue was found in three patients, benign tissue in 94 patients, high risk tissue (LCIS, atypical ductal hyperplasia, atypical lobular hyperplasia) in five patients and malignant tissue in 48 patients.
There is no relation between type of breast lesion and pain, underlying pathology and pain and performing operator (male and female) and pain.
In three patients, a haematoma developed just after the procedure. One patient had a vaso-vagal reaction after the procedure. However, no biopsy procedures had to be terminated because of complications.
If necessary all patients stated that they would undergo the same procedure again.
Discussion
Breast cancer is the most common malignancy in women and the leading cause of death for women aged 25-64 years in western countries. Approximately one out of every nine women is diagnosed with breast cancer at some point during her life. The number of breast cancer cases has been increasing worldwide during the past decades. This increase is influenced by a growing and ageing population, a later age at the birth of a first child, earlier menarche, as well as by the introduction of national mammographic screening programs [4] .
Diagnostic accuracy in the non-operative diagnosis of breast disease is best achieved by a triple approach which combines the results of clinical examination, imaging with fine-needle aspiration cytology and/or core biopsy. When the results of all three modalities agree, the level of diagnostic accuracy exceeds 99%. Percutaneous needle biopsy should be the standard practice [5] . Percutaneous biopsy is less invasive than surgery and cost effective [6] .
It might be expected that type of breast lesion, underlying histology of the lesion or performing operator would influence the degree of discomfort and pain experienced by the patient [3] . However, no associations were found in our study.
Satchithananda et al. [7] also assessed the pain and discomfort experienced during image-guided breast biopsies. The only significant factor in pain scores was the size of the needle used. In our study, we saw a correlation between type of breast tissue and pain. We found out that patients with dense breast tissue complain of more pain from biopsy than patients with more involution of breast tissue. Deep lesions are more painful than superficial ones. These findings are new, and were, to the best of our knowledge, not published before.
Stereotactic large-core needle biopsy seems to affect quality of life to a lesser extent than open breast biopsy. This difference is mainly attributable to a reduction of physical discomfort and pain [8] . In our institution we do not use vacuum-assisted biopsy devices.
The biopsy procedure using vacuum devices is somewhat different than core needles, as samples are collected contiguously, without removing the needle between samples. A larger cavity is produced. Thus, the pain may differ We use specially trained radiographers and radiologists for the SLCNBB. Written and oral information is given to the patient prior to the SLCNBB. Van Goethem et al. [9] showed that the information and communication during mammography are important factors in minimising pain and discomfort. An experienced team can shorten procedure times. Short procedure times mean less patient discomfort, as shown by Mainieiro et al. [10] .
Conclusion
Stereotactic large-core needle breast biopsy is a safe and reliable procedure, which is not experienced as painful in 60% of our patients. It is important that any discomfort experienced by the patient during a biopsy procedure is minimised. Adequate local anesthesia and comfortable positioning on the table is important. There is a correlation between duration of the procedure and pain in the neck. Patients with dense glandular breast tissue with a deep lesion experience more pain during stereotactic large-core needle breast biopsy.
